(c) NF-κB promoter activation by NOD1, NOD2 RIP2 proteins and their CARD domains.
HEK 293T RIP2 KO (sgRNA 3&4) cells were transfected with empty vector or NOD1, NOD2, RIP2, RIP2-CARD, NOD1-CARD, NOD2-2CARD together with pGL4.32 NF-κB-RE vector and CMV-Renilla vectors. The amount of plasmids that were transfected was calibrated with pFlag plasmids to ensure same amount of plasmids were transfection in each sample. Cells were harvested 24 hr post-transfection and the level of NF-κB promoter activity was measured by dual luciferase assay according to manufacturer's instructions. Western blots were representative of 3 independent experiments. (d) Increased RIP2 phosphorylation and oligomerization level induced by larger amount of CARD constructs. HEK293T cells were transfected with an increased amount of CARD domain constructs and the total amount of plasmids used for transfection of each sample was calibrated with empty vector. Cells were harvested 24 hr post transfection and analyzed by anti-phospho-RIP2 western blot. Cellular fractions were loaded onto Bis-Tris native gel to separate molecular complexes based on size and charges. Increased level of oligomerized phosphorylated RIP2 was detected when HEK293T cells more CARD proteins. Error bar represents standard deviation values of three independent repeats. (e) Increased number of higher molecular bands were induced by an increased amount of NOD2-2CARD-SNAP. HEK293T cells were transfected with an increased amount of NOD2-2CARD-SNAP constructs and the total amount of plasmids used for transfection for each sample was calibrated with empty vector. Cells were harvested 24 hr post transfection and levels of endogenous RIP2 in each sample were measured by anti-RIP2 antibody. Several bands with higher molecular weight were detected on the blot. Western blots were representative of 3 independent experiments. (f) Increased ubiquitinated RIP2 level was induced by an increased amount of NOD2-2CARD-SNAP. HEK293T cells were transfected with an increased amount of NOD2-2CARD-SNAP constructs and same amount of Flag-RIP2 constructs and the total amount of plasmids used for transfection for each sample was calibrated with empty vector. Cells were harvested 24 hr post transfection and RIP2 was harvest by anti-Flag immunoprecipitation. Levels of RIP2 ubiquitination and RIP2 in each sample were measured by anti-ubiquitin and anti-RIP2 antibody. Western blots were representative of 3 independent experiments.
Supplementary Figure 2 (a) Refolded monomer (yellow) and oligomer seed (black) were examined by Circular Dichroism spectrum. They shared similar curves and contained mostly α-helices. (b) EMSA assays demonstrated how of RIP2-CARD monomers (red) were induced to oligomerization by different seeds, including RIP2-CARD (10, 5, 2, 1 µM), NOD1-CARD (10, 5, 2 µM) and NOD2-2CARD (10, 5, 2 µM), shown in green fluorescence channel.
Supplementary Figure 3 (a) The final RIP2-CARD 12mer model (PDB:5YRN) fit to the central segment of the cryo-EM density. There are chunks of density not assigned to any amino acids during pseudocrystallographic refinement. (b) Map-to-model FSC plot of the central segment. FSC=0.143 when the resolution cutoff was 3.5 Å. (c) Schematic view of the central segment density as well as another section slightly away from the center. RELION refined filament density has non-uniform density features along the z-axis. (d) Overlapped view of 10 conformational states from 2N7Z with the J chain of 5YRN as the reference. (e) Monomer structure from 2N7Z is not suitable for direct interpretation of the cryo-EM density, due to disordered amino acids towards the ends. (f) Side chains from 2N7Z monomers are not compatible with interdomain interfaces. Local refinement based on cryo-EM density is necessary to build the RIP2-CARD oligomer model.
Supplementary Figure 4 (a) Size exclusion chromatographic analysis and SDS-PAGE results of NOD1-CARD, NOD2-2CARD, RIP2-CARD, and the mixture of NOD1-CARD/RIP2-CARD, and mixture of NOD2-2CARD/RIP2-CARD. 600 µl of 20 µM protein solutions dissolved in PBS buffer was injected into 10/300 superdex 200 column. The running profile was recorded using Bio-Rad NGC system.
(b) Negative stain EM images of thin RIP2-CARD filaments. Thicker diameter of RIP2-CARD-SNAP were used to indicate the location of the seeds. RIP2-CARD-SNAP seeds (highlighted by dash boxes) formed stable complex at the ends of the newly extended thin RIP2-CARD filaments. Scale bar: 100 nm (c) Negative stain EM images of thin RIP2-CARD filaments seeded by NOD1-CARD-GFP.
Thicker diameter of NOD1-CARD-GFP (highlighted in dash circles) indicated the location of the seeds. NOD1-CARD-GFP seeds formed less stable complex with the newly extended thin RIP2-CARD filaments. Scale bar: 100 nm (d) CARD-CARD interaction induced oligomerization requires specific pairing of the interaction partners. When coincubating 10 µM RIP2-CARD or NLRC4-CARD monomers with different seed complexes, only their corresponding functionally relevant seeds (NOD1/2 and RIP2 for RIP2, NLRC4 for NLRC4) could efficiently stimulate the oligomerization of the monomers. NLRC4 failed to activate RIP2, and vice versa. 5 µM of different seed complexes were used. ATGGAGGAGCAAGGTCATAGCGAGATGGAGATCATCCCAAGCGAGAGCCATCCTCA  TATCCAGCTGCTGAAGAGCAACCGTGAGCTGCTGGTAACCCATATCCGTAACACCCA  GTGCCTGGTAGACAACCTGCTGAAGAACGACTACTTCAGCGCGGAGGACGCTGAGA  TCGTATGCGCATGTCCTACTCAGCCTGACAAGGTCCGTAAGATCCTGGACCTGGTAC  AAAGCAAGGGTGAGGAGGTCAGCGAGTTCTTCCTGTACCTGCTGCAGCAACTGGCT  GATGCATACGTAGACCTGCGTCCATGGCTGCTGGAAATCGGTTTCAGCCCATCTCTG  CTGACTCAAAGCAAGGTCGTAGTCAACACCGACCCAGTCTCTCGTTACACTCAGCAG  CTGCGTCATCATCTGGGTCGTGACTCTAAGTTCGTGCTGTGTTACGCACAGAAGGAA  GAGCTGCTGCTGGAGGAGATCTACATGGACACCATCATGGAGCTGGTCGGTTTCAGC  AACGAAAGCCTGGGCAGCCTGAACTCTCTGGCATGTCTGCTGGACCATACTACCGGT  ATCCTGAACGAACAGGGTGAAACGATCTTCATCCTGGGCGACGCAGGTGTCGGTAA  GTCTATGCTGCTGCAGCGTCTGCAATCTCTGTGGGCAACTGGTCGTCTGGATGCAGG  TGTTAAGTTCTTTTTTCACTTCCGCTGCCGTATGTTCTCCTGCTTCAAAGAAAGCGAC  CGCCTGTGCCTGCAGGACCTGCTGTTCAAACACTACTGCTACCCGGAACGTGACCCA  GAAGAAGTGTTCGCATTCCTGCTGCGTTTCCCACACGTGGCACTGTTCACTTTCGAC  GGTCTGGACGAACTGCATTCCGACCTGGACCTGTCTCGTGTTCCGGATTCTTCTTGCC  CGTGGGAACCGGCACACCCGCTGGTTCTGCTGGCAAACCTGCTGTCTGGTAAACTGC  TGAAAGGTGCATCTAAACTGCTGACTGCACGTACTGGTATCGAAGTGCCGCGTCAAT  TCCTGCGTAAAAAAGTGCTGCTGCGTGGTTTCTCCCCGTCTCACCTGCGTGCTTATGC  ACGTCGTATGTTCCCGGAACGTGCACTGCAAGATCGTCTGCTGTCTCAACTGGAAGC  TAACCCGAACCTGTGTTCTCTGTGCTCTGTGCCGCTGTTCTGCTGGATCATCTTCCGT  TGCTTCCAGCACTTCCGTGCTGCTTTCGAAGGTTCTCCGCAACTGCCGGATTGTACTA  TGACCCTGACTGACGTGTTCCTGCTGGTGACTGAAGTGCACCTGAACCGTATGCAGC  CGTCTTCTCTGGTGCAACGTAACACTCGTTCCCCGGTTGAAACTCTGCACGCTGGTC  GTGATACTCTGTGCTCTCTGGGTCAGGTTGCTCACCGTGGTATGGAAAAATCCCTGT  TCGTGTTCACCCAGGAAGAAGTGCAGGCTTCTGGTCTGCAGGAACGTGACATGCAG  CTGGGTTTCCTGCGCGCTCTGCCGGAACTGGGTCCTGGTGGTGATCAGCAGTCTTAT  GAATTTTTCCACCTGACTCTGCAGGCTTTCTTCACGGCTTTCTTCCTGGTGCTGGATG  ACCGTGTTGGTACGCAGGAACTGCTGCGTTTTTTCCAGGAATGGATGCCGCCGGCTG  GTGCTGCTACCACCTCTTGTTATCCGCCGTTCCTGCCGTTTCAGTGTCTGCAGGGTTC  TGGCCCGGCTCGTGAAGATCTGTTTAAAAACAAAGACCACTTCCAGTTTACCAACCT  GTTTCTGTGCGGCCTGCTGTCCAAAGCGAAACAGAAACTGCTGCGCCACCTGGTGCC  GGCTGCTGCGCTGCGTCGCAAACGCAAAGCCCTGTGGGCGCACCTGTTTTCTTCTCT  GCGCGGCTACCTGAAATCCCTGCCGCGCGTACAGGTTGAATCCTTCAATCAGGTTCA  GGCGATGCCGACCTTTATTTGGATGCTGCGCTGTATTTACGAAACCCAGAGCCAGAA  AGTTGGCCAGCTGGCGGCGCGCGGCATTTGTGCGAATTATCTGAAACTGACCTACTG  TAATGCGTGTTCCGCCGATTGCTCCGCGCTGAGCTTTGTTCTGCACCACTTTCCGAAA  CGCCTGGCGCTGGATCTGGATAACAATAATCTGAACGATTACGGCGTTCGCGAACTG  CAGCCGTGCTTTTCCCGCCTGACCGTTCTGCGCCTGTCCGTTAATCAGATTACGGATG  GCGGCGTAAAAGTTCTGTCCGAAGAACTGACGAAATACAAAATTGTTACCTACCTG  GGCCTGTATAACAACCAGATCACCGACGTAGGCGCGCGCTATGTAACCAAAATCCT  GGATGAATGCAAAGGCCTGACCCACCTGAAACTGGGCAAAAACAAAATCACCAGCG  AAGGCGGCAAATATCTGGCCCTGGCCGTTAAAAACAGCAAATCCATCTCCGAAGTT   GGCATGTGGGGCAACCAGGTTGGCGATGAAGGCGCGAAAGCGTTTGCCGAAGCCCT  GCGCAACCACCCGAGCCTGACCACCCTGTCCCTGGCCTCCAACGGCATTTCCACCGA  AGGTGGCAAATCCCTGGCCCGCGCGCTGCAGCAGAACACCTCCCTGGAAATTCTGT  GGCTGACCCAGAACGAACTGAACGATGAAGTTGCCGAATCCCTGGCGGAAATGCTG  AAAGTTAACCAGACGCTGAAACACCTGTGGCTGATTCAGAACCAGATTACGGCGAA  AGGCACCGCGCAGCTGGCGGATGCCCTGCAGAGCAACACCGGCATTACCGAAATCT GCCTGAACGGCAACCTGATTAAACCGGAAGAAGCGAAAGTTTATGAAGATGAAAAA CGCATCATCTGCTTT
NOD2 Gene sequence:
ATGGGTGAGGAGGGTGGTAGCGCATCTCATGACGAGGAAGAACGTGCTTCTGTACT GCTGGGTCATTCTCCTGGTTGCGAGATGTGCAGCCAAGAGGCATTCCAGGCTCAGCG  TTCTCAGCTGGTAGAGCTGCTGGTATCCGGTAGCCTGGAGGGTTTCGAGAGCGTCCT  GGATTGGCTGCTGTCTTGGGAGGTTCTGTCTTGGGAAGACTACGAGGGTTTCCACCT  GCTGGGTCAGCCTCTGTCTCACCTGGCTCGTCGTCTGCTGGATACTGTATGGAACAA  GGGTACGTGGGCGTGCCAAAAGCTGATCGCGGCAGCACAAGAGGCTCAAGCAGACT  CCCAAAGCCCAAAGCTGCACGGTTGCTGGGACCCTCATTCTCTGCACCCAGCTCGTG  ACCTGCAATCTCACCGTCCAGCTATCGTACGTCGTCTGCATTCCCACGTCGAGAACA  TGCTGGACCTGGCATGGGAGCGTGGTTTCGTCAGCCAATACGAGTGCGACGAGATC  CGCCTGCCAATCTTCACCCCATCCCAGCGTGCACGTCGCCTGCTGGATCTGGCAACT  GTAAAGGCTAACGGTCTGGCTGCATTCCTGCTGCAGCATGTACAGGAGCTGCCAGTC  CCACTGGCTCTGCCGCTGGAAGCAGCAACTTGTAAGAAGTACATGGCCAAGCTGCG  CACCACTGTGAGCGCACAGTCTCGTTTCCTGTCCACCTACGACGGTGCAGAAACCCT  GTGCCTGGAAGACATCTACACCGAAAACGTGCTGGAAGTCTGGGCCGACGTGGGTA  TGGCGGGTCCTCCTCAGAAGTCTCCGGCAACTCTGGGTCTGGAAGAACTGTTCTCCA  CGCCGGGTCATCTGAACGACGACGCTGACACTGTCCTGGTAGTAGGTGAAGCAGGT  TCCGGTAAATCCACCCTGCTGCAGCGTCTGCATCTGCTGTGGGCAGCAGGTCAAGAC  TTCCAGGAATTTCTGTTCGTGTTCCCGTTCAGCTGCCGCCAGCTGCAGTGCATGGCTA  AACCGCTGAGCGTGCGTACTCTGCTGTTCGAACACTGCTGCTGGCCGGACGTCGGTC  AGGAAGATATCTTTCAGCTGCTGCTGGACCACCCGGACCGTGTTCTGCTGACTTTCG  ACGGTTTCGACGAATTTAAATTTCGCTTCACCGACCGCGAACGTCACTGCAGCCCGA  CCGACCCGACCTCCGTGCAGACTCTGCTGTTTAACCTGCTGCAGGGCAACCTGCTGA  AAAACGCCCGCAAAGTGGTGACCAGCCGTCCGGCAGCTGTGTCTGCATTTCTGCGTA  AATACATCCGTACGGAATTTAACCTGAAAGGCTTCTCCGAACAGGGCATCGAACTGT  ACCTGCGCAAACGTCACCACGAACCGGGCGTGGCGGACCGTCTGATCCGCCTGCTG  CAGGAAACGTCCGCCCTGCACGGTCTGTGCCATCTGCCGGTGTTCTCTTGGATGGTG  TCCAAATGCCACCAGGAACTGCTGCTGCAAGAAGGCGGCAGCCCGAAAACCACGAC  GGACATGTACCTGCTGATCCTGCAGCACTTCCTGCTGCACGCAACCCCGCCGGATTC  TGCATCTCAGGGTCTGGGTCCGTCTCTGCTGCGTGGTCGTCTGCCGACTCTGCTGCAT  CTGGGTCGTCTGGCACTGTGGGGTCTGGGTATGTGTTGTTATGTTTTTTCTGCACAGC  AGCTGCAGGCAGCTCAGGTTTCTCCGGATGATATCTCCCTGGGTTTCCTGGTGCGTG  CTAAAGGCGTGGTTCCGGGTTCTACCGCTCCGCTGGAATTTCTGCATATCACCTTCCA  GTGCTTCTTCGCCGCGTTCTACCTGGCGCTGTCTGCTGATGTTCCGCCGGCTCTGCTG  CGTCATCTGTTCAACTGCGGTCGTCCGGGTAATTCTCCGATGGCTCGTCTGCTGCCGA  CTATGTGTATCCAGGCTTCTGAAGGCAAAGATAGCAGCGTTGCCGCCCTGCTGCAGA  AAGCCGAACCGCACAACCTGCAGATCACCGCTGCTTTCCTGGCTGGTCTGCTGTCTC   GTGAACACTGGGGTCTGCTGGCTGAATGCCAAACCTCTGAAAAAGCGCTGCTGCGTC  GTCAGGCTTGCGCTCGTTGGTGTCTGGCTCGTTCTCTGCGTAAACACTTCCACAGCAT  CCCGCCGGCCGCTCCGGGTGAAGCCAAATCTGTTCACGCGATGCCGGGCTTTATTTG  GCTGATTCGTAGCCTGTACGAAATGCAGGAAGAACGCCTGGCGCGTAAAGCGGCGC  GTGGCCTGAATGTTGGCCACCTGAAACTGACTTTCTGCTCCGTTGGCCCGACTGAAT  GCGCGGCGCTGGCGTTTGTTCTGCAGCACCTGCGTCGTCCGGTTGCGCTGCAGCTGG  ATTATAATTCCGTTGGCGATATTGGCGTTGAACAGCTGCTGCCGTGTCTGGGCGTTT  GTAAAGCCCTGTATCTGCGCGATAACAACATCTCCGATCGCGGCATCTGCAAACTGA  TTGAATGCGCCCTGCACTGTGAACAGCTGCAGAAACTGGCGCTGTTCAACAACAAA  CTGACCGATGGCTGTGCGCACTCCATGGCGAAACTGCTGGCGTGTCGCCAGAACTTC  CTGGCCCTGCGCCTGGGCAACAACTATATTACCGCGGCGGGCGCGCAGGTTCTGGCC  GAAGGTCTGCGCGGCAATACCTCCCTGCAGTTTCTGGGCTTTTGGGGCAATCGCGTT  GGCGATGAAGGCGCCCAGGCGCTGGCGGAAGCGCTGGGCGATCACCAGAGCCTGCG  CTGGCTGTCCCTGGTTGGCAACAACATTGGCAGCGTTGGCGCGCAGGCGCTGGCCCT  GATGCTGGCGAAAAACGTTATGCTGGAAGAGCTGTGTCTGGAAGAAAACCACCTGC  AGGATGAAGGCGTTTGTTCCCTGGCGGAAGGCCTGAAAAAAAACTCCAGCCTGAAA  ATTCTGAAACTGAGCAACAACTGTATTACCTATCTGGGCGCGGAAGCTCTGCTGCAG  GCGCTGGAACGCAACGATACCATTCTGGAAGTATGGCTGCGCGGCAACACCTTCTCC  CTGGAAGAAGTAGATAAACTGGGCTGTCGCGATACCCGCCTGCTGCTG   RIP2 gene sequence:   ATGAACGGGGAGGCCATCTGCAGCGCCCTGCCCACCATTCCCTACCACAAACTCGCCGACCTGCGCTACCTGAGCC  GCGGCGCCTCTGGCACTGTGTCGTCCGCCCGCCACGCAGACTGGCGCGTCCAGGTGGCCGTGAAGCACCTGCACA  TCCACACTCCGCTGCTCGACAGTGAAAGAAAGGATGTCTTAAGAGAAGCTGAAATTTTACACAAAGCTAGATTTAG  TTACATTCTTCCAATTTTGGGAATTTGCAATGAGCCTGAATTTTTGGGAATAGTTACTGAATACATGCCAAATGGAT  CATTAAATGAACTCCTACATAGGAAAACTGAATATCCTGATGTTGCTTGGCCATTGAGATTTCGCATCCTGCATGAA  ATTGCCCTTGGTGTAAATTACCTGCACAATATGACTCCTCCTTTACTTCATCATGACTTGAAGACTCAGAATATCTTA  TTGGACAATGAATTTCATGTTAAGATTGCAGATTTTGGTTTATCAAAGTGGCGCATGATGTCCCTCTCACAGTCACG  AAGTAGCAAATCTGCACCAGAAGGAGGGACAATTATCTATATGCCACCTGAAAACTATGAACCTGGACAAAAATC  AAGGGCCAGTATCAAGCACGATATATATAGCTATGCAGTTATCACATGGGAAGTGTTATCCAGAAAACAGCCTTTT  GAAGATGTCACCAATCCTTTGCAGATAATGTATAGTGTGTCACAAGGACATCGACCTGTTATTAATGAAGAAAGTT  TGCCATATGATATACCTCACCGAGCACGTATGATCTCTCTAATAGAAAGTGGATGGGCACAAAATCCAGATGAAAG  ACCATCTTTCTTAAAATGTTTAATAGAACTTGAACCAGTTTTGAGAACATTTGAAGAGATAACTTTTCTTGAAGCTG  TTATTCAGCTAAAGAAAACAAAGTTACAGAGTGTTTCAAGTGCCATTCACCTATGTGACAAGAAGAAAATGGAATT  ATCTCTGAACATACCTGTAAATCATGGTCCACAAGAGGAATCATGTGGATCCTCTCAGCTCCATGAAAATAGTGGT  TCTCCTGAAACTTCAAGGTCCCTGCCAGCTCCTCAAGACAATGATTTTTTATCTAGAAAAGCTCAAGACTGTTATTTT  ATGAAGCTGCATCACTGTCCTGGAAATCACAGTTGGGATAGCACCATTTCTGGATCTCAAAGGGCTGCATTCTGTG  ATCACAAGACCACTCCATGCTCTTCAGCAATAATAAATCCACTCTCAACTGCAGGAAACTCAGAACGTCTGCAGCCT  GGTATAGCCCAGCAGTGGATCCAGAGCAAAAGGGAAGACATTGTGAACCAAATGACAGAAGCCTGCCTTAACCA  GTCGCTAGATGCCCTTCTGTCCAGGGACTTGATCATGAAAGAGGACTATGAACTTGTTAGTACCAAGCCTACAAGG  ACCTCAAAAGTCAGACAATTACTAGACACTACTGACATCCAAGGAGAAGAATTTGCCAAAGTTATAGTACAAAAAT  TGAAAGATAACAAACAAATGGGTCTTCAGCCTTACCCGGAAATACTTGTGGTTTCTAGATCACCATCTTTAAATTTA  CTTCAAAATAAAAGCATG   NLRC4 gene sequence:   ATGAATTTCATAAAGGACAATAGCCGAGCCCTTATTCAAAGAATGGGAATGACTGTTATAAAGCAAATCACAGAT  GACCTATTTGTATGGAATGTTCTGAATCGCGAAGAAGTAAACATCATTTGCTGCGAGAAGGTGGAGCAGGATGCT  GCTAGAGGGATCATTCACATGATTTTGAAAAAGGGTTCAGAGTCCTGTAACCTCTTTCTTAAATCCCTTAAGGAGT  GGAACTATCCTCTATTTCAGGACTTGAATGGACAAAGTCTTTTTCATCAGACATCAGAAGGAGACTTGGACGATTT  GGCTCAGGATTTAAAGGACTTGTACCATACCCCATCTTTTCTGAACTTTTATCCCCTTGGTGAAGATATTGACATTAT  TTTTAACTTGAAAAGCACCTTCACAGAACCTGTCCTGTGGAGGAAGGACCAACACCATCACCGCGTGGAGCAGCT  GACCCTGAATGGCCTCCTGCAGGCTCTTCAGAGCCCCTGCATCATTGAAGGGGAATCTGGCAAAGGCAAGTCCAC  TCTGCTGCAGCGAATTGCCATGCTCTGGGGCTCCGGAAAGTGCAAGGCTCTGACCAAGTTCAAATTCGTCTTCTTC  CTCCGTCTCAGCAGGGCCCAGGGTGGACTTTTTGAAACCCTCTGTGATCAACTCCTGGATATACCTGGCACAATCA  GGAAGCAGACATTCATGGCCATGCTGCTGAAGCTGCGGCAGAGGGTTCTTTTCCTTCTTGATGGCTACAATGAATT  CAAGCCCCAGAACTGCCCAGAAATCGAAGCCCTGATAAAGGAAAACCACCGCTTCAAGAACATGGTCATCGTCAC  CACTACCACTGAGTGCCTGAGGCACATACGGCAGTTTGGTGCCCTGACTGCTGAGGTGGGGGATATGACAGAAG  ACAGCGCCCAGGCTCTCATCCGAGAAGTGCTGATCAAGGAGCTTGCTGAAGGCTTGTTGCTCCAAATTCAGAAATC  CAGGTGCTTGAGGAATCTCATGAAGACCCCTCTCTTTGTGGTCATCACTTGTGCAATCCAGATGGGTGAAAGTGAG  TTCCACTCTCACACACAAACAACGCTGTTCCATACCTTCTATGATCTGTTGATACAGAAAAACAAACACAAACATAA  AGGTGTGGCTGCAAGTGACTTCATTCGGAGCCTGGACCACTGTGGAGACCTAGCTCTGGAGGGTGTGTTCTCCCA  CAAGTTTGATTTCGAACTGCAGGATGTGTCCAGCGTGAATGAGGATGTCCTGCTGACAACTGGGCTCCTCTGTAAA  TATACAGCTCAAAGGTTCAAGCCAAAGTATAAATTCTTTCACAAGTCATTCCAGGAGTACACAGCAGGACGAAGAC  TCAGCAGTTTATTGACGTCTCATGAGCCAGAGGAGGTGACCAAGGGGAATGGTTACTTGCAGAAAATGGTTTCCA  TTTCGGACATTACATCCACTTATAGCAGCCTGCTCCGGTACACCTGTGGGTCATCTGTGGAAGCCACCAGGGCTGT  TATGAAGCACCTCGCAGCAGTGTATCAACACGGCTGCCTTCTCGGACTTTCCATCGCCAAGAGGCCTCTCTGGAGA  CAGGAATCTTTGCAAAGTGTGAAAAACACCACTGAGCAAGAAATTCTGAAAGCCATAAACATCAATTCCTTTGTAG  AGTGTGGCATCCATTTATATCAAGAGAGTACATCCAAATCAGCCCTGAGCCAAGAATTTGAAGCTTTCTTTCAAGG  TAAAAGCTTATATATCAACTCAGGGAACATCCCCGATTACTTATTTGACTTCTTTGAACATTTGCCCAATTGTGCAA  GTGCCCTGGACTTCATTAAACTGGACTTTTATGGGGGAGCTATGGCTTCATGGGAAAAGGCTGCAGAAGACACAG  GTGGAATCCACATGGAAGAGGCCCCAGAAACCTACATTCCCAGCAGGGCTGTATCTTTGTTCTTCAACTGGAAGCA  GGAATTCAGGACTCTGGAGGTCACACTCCGGGATTTCAGCAAGTTGAATAAGCAAGATATCAGATATCTGGGGAA  AATATTCAGCTCTGCCACAAGCCTCAGGCTGCAAATAAAGAGATGTGCTGGTGTGGCTGGAAGCCTCAGTTTGGT  CCTCAGCACCTGTAAGAACATTTATTCTCTCATGGTGGAAGCCAGTCCCCTCACCATAGAAGATGAGAGGCACATC  ACATCTGTAACAAACCTGAAAACCTTGAGTATTCATGACCTACAGAATCAACGGCTGCCGGGTGGTCTGACTGACA  GCTTGGGTAACTTGAAGAACCTTACAAAGCTCATAATGGATAACATAAAGATGAATGAAGAAGATGCTATAAAAC  TAGCTGAAGGCCTGAAAAACCTGAAGAAGATGTGTTTATTTCATTTGACCCACTTGTCTGACATTGGAGAGGGAAT  GGATTACATAGTCAAGTCTCTGTCAAGTGAACCCTGTGACCTTGAAGAAATTCAATTAGTCTCCTGCTGCTTGTCTG  CAAATGCAGTGAAAATCCTAGCTCAGAATCTTCACAATTTGGTCAAACTGAGCATTCTTGATTTATCAGAAAATTAC  CTGGAAAAAGATGGAAATGAAGCTCTTCATGAACTGATCGACAGGATGAACGTGCTAGAACAGCTCACCGCACTG  ATGCTGCCCTGGGGCTGTGACGTGCAAGGCAGCCTGAGCAGCCTGTTGAAACATTTGGAGGAGGTCCCACAACTC  GTCAAGCTTGGGTTGAAAAACTGGAGACTCACAGATACAGAGATTAGAATTTTAGGTGCATTTTTTGGAAAGAAC  CCTCTGAAAAACTTCCAGCAGTTGAATTTGGCGGGAAATCGTGTGAGCAGTGATGGATGGCTTGCCTTCATGGGT  GTATTTGAGAATCTTAAGCAATTAGTGTTTTTTGACTTTAGTACTAAAGAATTTCTACCTGATCCAGCATTAGTCAG  AAAACTTAGCCAAGTGTTATCCAAGTTAACTTTTCTGCAAGAAGCTAGGCTTGTTGGGTGGCAATTTGATGATGAT  GATCTCAGTGTTATTACAGGTGCTTTTAAACTAGTAACTGCTTAA   Supplementary Table 3 E36R  CCTATTTGTATGGAATGTTCTGAATCGCAGGGAAGTAAACATCAT  TTGCTGCGAGAAG  NOD1  ED53A  A   GAACGACTACTTCAGCGCGGCGGCCGCTGAGATCGTATGCGCAT  G  NOD1  RK69A  A   CTACTCAGCCTGACAAGGTC GCTGCG  ATCCTGGACCTGGTACAAAGC  NOD1  K67A  GCATGTCCTACTCAGCCTGAC GCG  GTCCGTAAGATCCTGGACCTG  NOD1  E28A  ATCCAGCTGCTGAAGAGCAACCGTGCCCTGCTGGTAACCCATATC  CGTAAC  NOD2  ED69A  A   CTTGGGAGGTTCTGTCTTGG GCAGCC  TACGAGGGTTTCCACCTGC  NOD2  RR143  AA   CTCACCGTCCAGCTATCGTA GCTGCT CTGCATTCCCACGTCGAG   RIP2  E445R  AGCCCAGCAGTGGATCCAGAGCAAAAGGAGAGACATTGTGAACC  AAATGACAGAAGCCTG  RIP2  R444E  AGCCCAGCAGTGGATCCAGAGCAAAGAGGAAGACATTGTGAACC  AAATGACAGAAGCCTG  RIP2  D492K  GGACCTCAAAAGTCAGACAATTACTAAAAACTACTGACATCCAA  GGAGAAGAATTTGCC  RIP2  D461R  ATGACAGAAGCCTGCCTTAACCAGTCGCTAAGGGCCCTTCTGTCC  AGGGACTTGATCATG  RIP2  Y474R  CCAGGGACTTGATCATGAAAGAGGACAGGGAACTTGTTAGTACC  AAGCCTACAAGGACC  RIP2  Q458E  AACCAAATGACAGAAGCCTGCCTTAACGAGTCGCTAGATGCCCT  TCTGTCCAGGGACTTG  RIP2  E472R  CCTTCTGTCCAGGGACTTGATCATGAAAAGGGACTATGAACTTGT  TAGTACCAAGCCTAC   RIP2   Q497E  TCAGACAATTACTAGACACTACTGACATCGAGGGAGAAGAATTT  GCCAAAGTTATAGTAC  RIP2  K513E  GTACAAAAATTGAAAGATAACGAGCAAATGGGTCTTCAGCCTTA  CCCGGAAATACTTG  RIP2  N449D  ATCCAGAGCAAAAGGGAAGACATTGTGGACCAAATGACAGAAG  CCTGCCTTAACCAGTCG  RIP2  K471D  GTCCAGGGACTTGATCATG GACGAGGACTATGAACTTGTTAG   RIP2  E475R  CAGGGACTTGATCATGAAAGAGGACTATCGCCTTGTTAGTACCA  AGCCTACAAGGACCTC  RIP2  R488E  TACCAAGCCTACAAGGACCTCAAAAGTCGAGCAATTACTAGACA  CTACTGACATCCAAGG  RIP2  R483D  CTTGTTAGTACCAAGCCTACA GAC  ACCTCAAAAGTCAGACAATTA  RIP2 D495R AGACAATTACTAGACACTACT AGG ATCCAAGGAGAAGAATTTGCC Supplementary 
